Combined genotypic and phenotypic killer cell Ig-like receptor analyses reveal KIR2DL3 alleles displaying unexpected monoclonal antibody reactivity: identification of the amino acid residues critical for staining.
In humans, recent clinical and experimental data from hematopoietic stem cell transplantation revealed that donor-derived alloreactive NK cells exert a beneficial graft versus leukemia effect. The existence of donor-derived alloreactive NK cells can be predicted on the basis of donor killer cell Ig-like receptor (KIR) gene profile and HLA class I typing of both donor and recipient. Moreover, the size of the alloreactive NK cell population can be directly assessed by the combined use of anti-KIR-specific mAb. In this study, in an attempt to improve the definition of alloreactive NK cell subsets, we assessed the KIR genotype and phenotype in a cohort of 44 donors. This approach allowed the identification of two different KIR2DL3 alleles (KIR2DL3*005 and the novel allele KIR2DL3*015) that did not react with the anti-KIR2DL3-specific ECM41 mAb. In contrast, both alleles were recognized at the cell surface by several mAb reacting with KIR2DL2/L3/S2. Notably, KIR2DL3*005 was also stained by the anti-KIR2DL1/S1-specific EB6B and 11PB6 mAb. Functional analysis revealed that, despite its particular mAb reactivity, the specificity of KIR2DL3*005 for HLA-C molecules did not differ from that of other KIR2DL2/L3 alleles. Finally, site-directed mutagenesis demonstrated that glutamine at position 35 is required for ECM41 staining, whereas glutamic acid 35 and arginine 50 are relevant for staining with EB6B or 11PB6 mAb. Our present data represent a substantial progress in the characterization of the NK cell repertoire and an improved phenotypic/functional definition of given KIR(+) subsets.